Background: Spontaneous ileal perforation is a common surgical emergency in developing countries due to high incidence of tuberculosis in these countries. Patients diagnosed to have intestinal perforation are universally treated surgically. The aim of this study was to compare the outcome and complication of two procedures usually performed for intestinal perforation i.e., primary repair and ileostomy.
Introduction
Spontaneous small bowel perforation is the fifth commonest cause of acute abdominal emergencies in developing countries due to a high incidence of tuberculosis (TB) and enteric fever [1] . In such parts of the world, diagnosis of extra-pulmonary TB poses a challenge due to the broad spectrum of disease, clinical presentation and limited availability of sensitive diagnostic tests. However, in the majority of cases, a process of exclusion facilitates the diagnosis [2] . Primary TB is rare in Western countries. The incidence is however rising due to immigration from developing countries and is common in patients with human immunodeficiency virus infection (HIV) [3, 4] .
TB can affect almost any organ of the body and although the most common presentation is pulmonary, extra-pulmonary disease is not rare. The sites involved in extra-pulmonary TB are lymph nodes, abdomen, bones and joints including spine, genitourinary system and central nervous system [5] .
Abdominal TB is a chronic inflammatory disorder surpassing Crohn's disease in developing countries with considerable mortality and morbidity [2, 6] . The diagnosis requires a high index of suspicion due to its vague symptomatology [6] . The histological differential diagnosis of Crohn's disease and intestinal TB can be very challenging, as both are chronic granulomatous disorders with overlapping histological features [7] .
Disease manifestation is usually indolent, presenting with late complications including small bowel obstruction (SBO) or Management of Intestinal Tuberculous Perforation J Curr Surg. 2017;7(1-2):11-14 perforation secondary to tuberculoma mass or stricture formation. The ileocecal region is commonly affected and perforations are usually single and proximal to a stricture [8, 9] . There is a paucity of literature regarding operative techniques used in management of such perforations. Here we report outcomes of patients managed according to perforation size and associated intra-abdominal contamination with either primary closure or resection with ileostomy formation.
Materials and Methods
The study is based on the interventional quasi-experimental design with non-probability purposive sampling and was conducted for 6 months between April 2010 and October 2010 at The Jinnah Tertiary Teaching Hospital, Lahore. The study was registered with the institution and received the necessary ethical approval. All patients who presented as surgical emergency with peritonitis and diagnosed as perforations on clinical basis and met the inclusion criterion were included in the study. Informed consent was taken from all participating patients.
A complete history and examination was performed in all cases and demographic information was also collected. Investigations including ESR, chest X-ray, X-ray abdomen (erect and supine) were performed in all cases. No patient underwent computed tomography as diagnosis was clinical and confirmed on exploratory laparotomy.
The inclusion criteria were patients who presented with a rigid peritonitic abdomen and on exploratory laparotomy were found to have intestinal perforation with intestinal TB confirmed on histopathological analysis. Patients with uncontrolled diabetes, uncontrolled hypertension, previous abdominal surgery and severe malnourishment were excluded from the study. A total of 60 patients who met the inclusion criteria were selected and included in the study.
Patients were allocated into two groups depending on the size of the small bowel perforation. Group A underwent primary repair for small bowel perforations less than 1 cm. Group B underwent bowel resection and ileostomy for small bowel perforations greater than 1 cm.
Primary outcomes assessed postoperatively included duration of admission, pyrexia, wound dehiscence, fistula formation, peritonitis and bowel obstruction. These complications were assessed during the index admission as well as the second and fourth week postoperatively for complications.
Data were analyzed using SSPS version 10.0 software and presented as frequency tables. The two groups were compared using the Chi-square test and a P-value < 0.05 was considered statistically significant.
Results
Sixty patients who met the inclusion criteria were included in the study. The mean age of presentation was 39.13 ± 18.917 years and median was 35 years (range 13 -75) with a slight male predominance of 60% (Table 1) .
Risk factors of diabetes and/or uncontrolled hypertension were observed in 26.6% of patients in group A compared to 33.4% of patients in group B (P ≥ 0.05). Size of perforation dictated operative decision; in group A, 100% of patients had a perforation less than 1 cm and in group B, 100% of patients had a perforation greater than 1 cm (P ≤ 0.05). In both groups, 73.4% of patients had an in-patient admission of less than 7 days and 26.6% of patients stayed beyond this period (P ≥ 0.05).
The complication rate in group A during the index admission was 40% with pyrexia evident in 20%, peritonitis in 16.7% and wound dehiscence in 3.3% of patients. However, in group B the complication rate was 30% during the index admission with pyrexia in 16.7%, peritonitis in 10% and wound dehiscence in 3.3% of patients. The Chi-square test did not detect a statistically significant difference for complications during the index admission between the two groups (P ≥ 0.05).
In the second postoperative week, the complication rate in group A was 16.6% with peritonitis in 10%, wound dehiscence in 3.3% and fistula formation in 3.3% of patients. The complication rate in group B was 6.6% associated with only wound dehiscence. The Chi-square test did not detect a statistically significant difference for complications during the second postoperative week between the two groups (P ≥ 0.05).
In the fourth postoperative week, the complication rate in group A was 13.4% and was associated with bowel obstruction. The complication rate in group B was 6.6% and was also associated with obstruction. The Chi-square test did not detect a statistically significant difference for complications during the fourth postoperative week between the two groups (P ≥ 0.05) ( Table 2) .
Discussion
Peritoneal TB is the most common form of abdominal TB and involves alone or in combination with the peritoneal cavity, mesentery and omentum. Abdominal TB can affect any age group but is more common in adolescence. The age of patient presentation in this study ranged from very young (13 years) to very old (75 years). However, the majority were in the age range of 20 -50 years, which is consistent with other studies [6, 8, 10] . In this study there was a slight male predominance of 60% contrary to other series reporting more females being affected [6, 8, 10, 11] .
Amongst the two groups, 26.6% of patients in group A had risk factors compared to 33.4% in group B. Diabetes poses a significant health burden and it is suggested that up to 50% of Aslam et al J Curr Surg. 2017;7(1-2):11-14 the patients with diabetes will require surgery at some point in their lives [12] . Reported surgical mortality in diabetics is 1.5 times higher compared to non-diabetics [13] . The duration of index admission was the same in both groups with 73.4% of patients discharged within 7 days. However, when compared to reported series literature suggests primary closure is associated with shorter length of hospital stay [14, 15] .
Complications were evident in both groups during the index admission. Group A had a higher complication rate of 40% compared to 30% in group B and was mainly associated with pyrexia and localized peritonitis secondary to anastomotic leak. In cases where this did occur, operative resuscitative management with intravenous fluids and antibiotics was initiated. Anastomotic leak is a serious complication of gastrointestinal surgery and is associated with a significant morbidity and mortality [16] . Only 3.3% cases in group A developed wound dehiscence reflecting sequel of other complications described [17] . In the immediate period, group B had better outcomes with fewer cases of localized peritonitis.
In the second postoperative week, the complication rate in group A was 16.6% compared to 6.6% in group B and was secondary to persistent localized peritonitis with associated wound dehiscence and fistula formation. However, patients only suffered from minor wound dehiscence. These findings are consistent with current evidence regarding anastomotic leaks that suggests they may occur late in the postoperative period and even after hospital discharge [14] . This therefore highlights the importance of prospective data collection and adequate follow-up [14] . In group B, only wound dehiscence was seen in 6.7% cases which suggests resection of the affected segment and end ileostomy is a safer option in treating the tuberculous intestinal perforation.
Overall, surgeons are all too familiar with the potentially devastating consequences of an anastomotic leak [14] . This is evident in the fourth postoperative week, where in group A 13.3% of patients developed sub-acute SBO which was successfully managed conservatively. It was, in part, due to the anastomotic leak and adhesions formed between intestinal loops. The patients were managed without fecal diversion, as the leak was small and the obstruction was partial. Compared with other series, patients with small contained leaks, which tend to present later in the clinical course and can often be treated without fecal diversion [15] were less prevalent in group B with only 6.7% of patients being affected.
In group B only 6.7% patients presented with partial obstruction of the stoma which were managed conservatively with stomal dilatation. The findings suggest that end ileostomy appears to be a preferential management option in those with tubercular perforation of the small bowel.
Overall, patients with small bowel perforations less than 1 cm underwent primary closure and those with perforations greater than 1 cm required resection and ileostomy. Formation of ileostomy for the tubercular perforation had slightly better outcomes although not statistically significant. The limitations of this study include small sample size as well as heterogeneity of the patient cohort which make it difficult to comment on cause-effect relationships and detect a difference. Further Management of Intestinal Tuberculous Perforation J Curr Surg. 2017;7(1-2):11-14 research would therefore involve multi-center collaboration.
Conclusion
End ileostomy had fewer complications compared with primary closure in management of tubercular small bowel perforation. However, the choice of surgery was dependent on intra-operative judgement following assessment of the size of perforation and surrounding intra-abdominal contamination. However, primary repair may still be a feasible option for perforations less than 1 cm without gross contamination given similar outcomes.
